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M r - Hook's Anfwer to Monjieur AuzoutV 
Confederations, in a Letter to the Publijher 
of tbefeTr&nf&ftions. 

Together with my moft hearty thanks for the favour you 
werepleafed to do me, in fending me an Epitome of what had 
been by the ingenious Monfieur Au%6ul animadyerted on a de— 
fcription, I had madeofan£«g/«tf for grinding fpherical Glajjes r 
Ithought my felf obliged, both for your fatisfaction, and my 
own Vindication.to return you my prefent thoughts upon thofe 
Objections. The chief of which feems tobeagainft the very 
Tropojitionit felf: For it appears, that the Objeftor is fomewhat 
unfatisfied, that I fhould propound a thing in Theory, without 
having firft tried the Prafticablenefi of it. But firft, I could wifh 
that this worthy Perfon had rectified my raiftakes, not by fpe- 
culation 3 but by experiments. Next, I have this to anfwer.that 
(though I did not tell the Reader fo much, to the end that he 
might have the more freedom to examine and judgof the con. 
rrivance, yet) it was not meer Theory I propounded, but fome- 
what of Hiftory and matter of Fail: For, I had made trials, as 
many as my leifure would permit, not without feme good fuc- 
eefj j but not having time and opportunity enough to pro/ecute 
them r I thought itwould not be unacceptable to fuch,as enjoyed 
both, to have a defcription of a way altogether Nen>, and Geo- 
metrically true, and feemingly, not unpracb'cable., whereof they 
might make ufe,or not, as they fhould fee reafon. But nothing 
furprifed me fornuch, as, that he is pleafed (after he had de- 
clared it a fault, to write this T&ary,without having reduced ic to 
practice)to lay it,as he feems to do.in one place of his book,/'. 2 2 
upon the J^oyal Society. Truly, Sir, I fhould think my felf moft 
injurious to that "Noble Company, had I not endeavoured, even in 
the beginning of my Book, to prevent fuch a mifconftruction. 
And therefore I cannot but make this interpretation of what 
Monfieur Awq>ut faith in this particular 3 that either he had not fa 
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much of the Language wherein I have written, as to un- 
derstand all what was faid by me, or, that he had not read 
my Dedication to the Royal Society , which if he had done, 
he would have found, how careful I was, that that Illujlrious 
Society fliould not be prejudiced by my Errors, that could be 
fo little advantaged by my Actions. And indeed, for any man 
to look upon the matters publilhed by their Order or Licence, 
as if they were Their Sen fe, and had T/;«r Approbation, asc*r- 
tain and true, 'tis extremely wide of their intentions, feeing thevj 
in giving way to, or encouraging fuch publications, aim ehiefly 
at this, that ingenious conceptions, and important philofophical mat- 
terofFaft may be communicated to the learned and enquiring 
World, thereby to excite the minds of men to the examination 
and improvement thereof. But, to return j As to his Objections 
againft the Matter,! do find that they are no more againft mine, 
than any other way of Grinding Clajps » nor is it more than I 
have taken notice of my felf in this Paffage of the fame Para- 
graph, of which fort are alfo thofe difficulties he raifes about- 
Long GlaJJes, which are commonly known to fuch,- as are con- 
versant in making them. It would be convenient alfo (thefe are my 
words) and not very chargeable, to have four or five feveral Tools: 
One, Sec. And, if curioftty Jhall ever proceed fo fan, one for all 
lengths , between looo. and icoco. foot long ; for indeed,the Principle 
isfiich, that fuppojing the Mandrils well made, and of a good length, 
and fidppofing great care be ufed in working and polijhing them, 1 fee 
no rea/'on,but that a Glafi of iooo. nay, iccoo. foot long may be made^ 
as well as one of 10. For, the reafon is tbefame+fuppofing the Mandrils 
and Tooh be made fufficiently ftrong, fo that they cannot bend ; and 
fuppofing alfo,that theGlafs out of which they are wrought ,he capable of 
fo great a regularity in its parts, as to its j\efrac7ion. But next, I 
muft fay that his Objeclions to me, feem not fo considerable, as 
perhaps he imagines them. For,astothe poffibility of getting 
Plates of Glafs thick and broad enough without veins, I think 
that not now fo difficult here in England, where I believe is made 
as good, if not much better Glafs for Optical Experiments, than 
ever I faw come from Venice; Next, though it were better,that 
the thickeft part of a long ObjeU-Clafs were exactly in the 
middle, yet I. can affure Monficur Auq>ut t that it may be a very 
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good one, when k is an Inch or two out of it. And I have a 
good one by me ac prefent, of 36. foot, that will bear an Aper- 
ture i if Saturn or the Moon in the twilight, be Iook'd on with it, 
of 3V Inches over.and yet the thickeft part of the Glafs is a great 
way out of the middle. And Iraufttake the liberty to doubt, 
whether ever my Animadverfor faw a long Glafs,thatwas other» 
wife; as he might prefentlyfatisfie himfelr by a way I could fhew 
him'(if he did not know it)whereby the difference of the thick- 
nels of the fides might be found to the hundreth part of a Line. 
As to the exceeding exadtnefs of the Figure of Long ObjeU- 
ClaJJes,\h not doubted, but that it is a matter difficult enough to 
be attained any way: but yet,I think.much cafier by Engine,ihza 
by Handi and of all Engines, I conceive, none more plain and 
fimp!e,thanthatof zMandril. And for making fpherical Glafles. 
by aaEngine,! am apt to think^therc hardly can be any way more 
plain,and more exact, than that which I have defcribed ; where* 
in there is no other motion, than that of two fuch Mandrils, 
which may be made of fuffict'ent ftrength, length, and exa&nefs, 
to perform abundantly much more, tnan lean belie\'e poffible 
to be done otherwife than by chance, by a man's hands or 
ftrength unaffifted by an Engine, the'motion and ftrength being 
much more certain and regular. I know very well, that in ma- 
king a do.footGlafs by the ftrength of the hand,in the common 
way, not one often that are wrought, will happen to be good, as 
I have been aflured by Mr. Reeves ; who, I am apt to think,was 
the firft.that made any good of that length. For the Figure of 
the Tool in that way is prefently vitiated by. the working of the 
Glafs, and without much gaging will not do any thing confider- 
able. Befides,the ftrength of a man's hands, applied to it for the 
working and poliftiing of it, is very unequal, and the motions 
made,are very irregular ; but in the way, I have ventured to pro- 
pofe,by Mandrils^hc longer the GUfs and Tool are wrought to- 
gether, the more exact they feem to be, and if all things be or- 
dered, as they flbould be, the very poliftiing of the .Glafs, does 
feem moft of all to redtifie the Figure, 

As to what he objedb,thatthe Tool does only touchthe Glafs 
in a Mathematical Circle , that is true, perhaps, at firft, but before 
the Glafs is wrought down to its true Figure, ihcEdge of the Tool 
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will be worn or grownd away,fo as that a Riog of an inch broad 
may be made to touch the Spherical Surface of the Glafs j nay, 
if it be neceffary(without much trouble.efpecially in the grind- 
ing of longer Glafses ) the whole Concave Surface of the Tool 
may be made to touch a Glafs., Befides,that as to the keeping a 
quantity of the fame faud and Powders of feveral finefses , ac- 
cording as the glafs wears, the fame is poffible to be don,as with 
the fame Sand wrought finer by working in the Ordinary way. 

The giving- the Inclination to the Mandrils, is not at all diffi- 
cult; though perhaps to determine the length exactly which 
the Glafs fo made fhall draw, is not fo eafie: But 'tis no matter, 
what length the Glafs be of, fo it be made good, whether 60 
or 80 foot, or the like. Nor is it fo very difficult, to lay them 
both in the fame Plain. And to keep ihemfteddy, when once, 
fix'd, is moft eafie. 

As to the Calculation of the propriety of a Glafs of a thou- 
fandfoot, perhaps for that particular Length, I had not, nor 
have as yet calculated, that the Convexity of one of eighteen 
inches broad, will not be above a feventh part of a Line. But 
it does not thence follow , that I had not confidered the diffi- 
culties, that would be in making of it. For,I mufl tell him,that I 
can make a Piano convex Glaf?,though its convexity be of a fmal- 
er fphere than is ufual for fuch a leugth,to be an Objecl-Glafs of a- 
bout 1 jo foot in Length, nay of 300 foot, and either longer or 
fliorter, without at all altering the convexity. So that, if he will 
by any Contrivance he hath,give me a, Plano-convex G'afs of 20, 
or 40 foot Diameter ,without Veins, and truly wrought of that Fi- 
gure J. will prefently make zTelefcope with it,that with a (ingle Ey- 
glafs fhall draw a thoufand foot : Which Invention, I fhall ihortly 
difcover, there being, I think, nothing more eafie and certain. 
And if ^Planoconvex Glafs can be made of 'any Sphere between 
twenty and fourty foot radius^ fo as that both the Convex and 
Plain fide of the Glafs be exactly polifh'd of a true Figure,] will 
fhortly fhew, how therewith may be made a Tele/cope of any 
Length, fuppofing the Glafs free froni all kind of Feins, or ine- 
quality of Infraction. 

As for the Aiding of the Glafs upon the Cement, I fee no rea- 
fon at all for it, at leaft in the Cementy I make ufe of, having ne- 
ver obferved any fuch accident in hard Cement. And 



And for the Bearing of the Ring againft one fide of the Glafs 
only at a time, I cannot fee, why */;<»/ fhould produce any ine- 
quality, fince all the fides of the Glafi have fuccefiively the fame 
prefllirc. 

His ratiocination concerning a Glafs of 3C0 foot, is much the 
fame with the former, about the difficulty of working a true 
furfaccof a convenient figure; which how confiderable both 
that and his Conclufion thereupon ( xsidel. That ne are not to ex- 
psU Glaffes of above 300 or 4CO foot long at mojl , and that neither 
Matter nor Art will go fo far ) is, may be judged from what 1 
have newly told you of making any ohjeH-Glafs of any Length. 
And for his good wifhes, that thofe, who promife to make 
him fee Plants or Animals in the Moon (of which I know not 
any, that has done fo, though perhaps there may be fome, not- 
withftanding his Objections, that do not yet think itimpoflible 
to be done) had confidered] what a Man is able to fee with his 
hare Eye at 60 Leagues diftance : I cannot but return him my 
wifhes, that he would coufider the difference between feeing a 
thing through the Grofs and Vaporous Air neer the Earth, and 
through the Air over our heads ; Which, if he obferve theMoon 
in the Horizon, and neer the J^mitb with a Telefcope, he will ex- 
perimentally find ; and, having done fo, he will perhaps not be 
fo diffident in this matter. 

Concerning his Advertifement to fuch, as publifh Theories , 
I find not, that he hath made ufe of it in his own cafe. For, in 
his Theory about Apertures hefeems to be very pofitive, not at 
all doubting to rely upon it, vid. that the Apertures muft be thus 
and thus in great GlafTes, becaufehe had found them/o otfo in 
feme /matt ones. 

For his Propofalof amendments of fome inconveniencies in 
this way,I return him my thanks ; but as to his firft 1 believe,that 
the matter may be conteined as wel in the Concav cTool,as on the 
convex Glafs. And as to that of 2 ?oppet.htads,\ do not well un- 
derstand it,if differing from minej and the keeping of the Tool 
upon the Glafs with a fpring or weight, muft quickly fpoyl the 
whole > fince, if either of the Mandrils will eafily yield back- 
wards, the regularity of all will be fpoiled : and as to the wrigling 
and playing of the Mandril, 1 do not at all apprehend it. 
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His Theory of Apertures, though he feems to think it very au- 
thentick, yet to me it Teems not fb cleer. For, the fame Glaft 
will endure greater or leffer Apertures, according to the lefler 
or greater Light of the ObjeU : If it be for the looking on the 
Sun or Venus, or for feeing the Diameters of the Fix'd Stars,thcn 
fmaller Apertures do better ; if for the Moon in the daylight, or on 
Satum,or Jupiter, or Mars, then the largeft. Thus I have often 
made ufe of a 1 2 foot-GIafs to look on Saturn with an Aperture 
of almoft 5 inches, and with a {ingle Eye-g!afs of 2 inches deu. 
ble convex : but , when with the fame Glafs I looked on the 
San or Venus, I ufed both a fmaller Aperture, and fhallower 
Charge. And though M? Au^out feems to find fault with the En. 
glifljGhh of 36 foot,thathad znAperture of but 2J- iachesFrencb, 
as alfo, with a 60 footT«^,ufed but with an Aperture of 3 inch- 
ess yet I do not find,that he hath feen GlafTes of that lengthjthat 
would bear greater Apertures , and 'tis not impoffible , but his 
theory of Apertures may fail in longer Glades. 

Of a means to illuminate an ObjeB in what pro- 
portion onefleafeth ; and of the Diftances re~ 
quifite to burn Bodies by the Sun. 

One of the means ufed by M. Atfxout to enlighten an Object, 
in what proportion one pleafcth, is by fome great ObjcU-Glajs , 
by him called a Planetary one, becaufe that by it he fhews the 
difference of Light, which all the Planets receive from the Sun, 
by making ufe of fevera! Apertures, proportionate to their du 
ftance from the Sun, provided that for every 9 foot draught, or 
thereabout, one inch of Aperture be given for the Earth. Doing 
this, one fees (faith he ) that the Light which Mercury receives, 
is far enough from being able to burn Bodies, and yet that the 
fame Light is great enough in Saturn to fee cleer there , feeing 
that (to him) it appears greater in Saturn, than it doth upon our 
Earth, when it is overcaft with Clouds : Which (he adds) would 
fcarce be believed, if by means of this Glafs it did not fenfibly 
appear fo *• Whereof he promifes to difcourfe more fully in his 
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